Traffic congestion is a condition on road networks that occurs as use increases. This is characterized by slower speed, longer trip times and increased vehicular queuing. This can be demonstrated by the physical use of roads by motor vehicles. Congestion results when traffic demand is large enough such that the interaction between vehicles slows down the speed of the flow of traffic. When this occurs at an intersection, huge traffic congestion results and as such, it is traditionally referred to as traffic jam or traffic snarl-up and a good road network is the most important key to the spatial organization of society. The Calabar Metropolitan City road network intersections comprising; Calabar road, Murtala Muhammed High way (MMHW), Etta Agbor, Marian, MCC Roads, Parliamentary Extension, Good Luck Jonathan Bye Pass, Atimbo Road, Mary Slessor Road, Tinapa and Odukpani Junctions and environs or adjoining streets and internal roads in the metropolis and the UNICEM/Lafarge Factory-Odukpani Junction alternative evacuation road were studied. Though not all of them are signalized, therefore needing the services of traffic controllers to facilitate traffic. The case of Calabar Road-MMHW-Odukpni Road traffic jam or traffic snarl-up has worsened. The lack of maintenance and expansion of these roads is becoming evident by the day as commuters and other road users manoeuvre through narrow and poorly built roads or having to sleep on the road or spend 3 hours to 8 hours for a journey of 20 to 30 minutes. It is conventional that towns grow into cities in an ad-hoc manner, with usually no provision made towards scaling road capacities, eventually resulting into several bottleneck roads, which remain congested for extended periods of time. More so, Calabar has witnessed a geometric growth in her vehicular population resulting in the failure of traditional traffic management strategies.
INTRODUCTION
The definitions of the term congestion mention such words as "clog," "impede," and "excessive fullness." For anyone who has ever sat in congested traffic, those words should sound familiar. In the transportation realm, by slower speed, longer trip times and increased vehicular queuing. This can be demonstrated by the physical use of roads by motor vehicles [2] . Congestion results when traffic demand is large enough such that the interaction between vehicles slows down the speed of the flow of traffic. When this occurs at an intersection, huge traffic congestion results and as such, it is traditionally referred to as traffic jam or traffic snarl-up. Thus, intersection is a major cause of traffic jam in a road network, thereby contributing to congestion. Delay at intersections is the major factor in the analysis of traffic jam. Because junctions are complex areas of traffic interactions their physical characteristics i.e. number of lanes, gradient, geometric layout, bus stops and pedestrian crossings traffic use (volume and turning movements, speeds and pedestrian flow) and forms of traffic control (signals, channelization all influence the nature of delay. The situation become worst in all un-signalized intersections as impatient motorists always insist on crossing the intersection first, thereby creating heavy traffic jam at the intersection. Some examples of intersection include; signalized intersections, un-signalized intersection and roundabouts.
It has been said that a good road network is the most important key to the spatial organization of society.
Hence, the place of efficient road network can never be over emphasized. Aderamo and Magaji [3] noted that a good road network promotes national unity and socio economic integration, which encourages togetherness and understanding of a diversified society. More so, is the obvious fact that most cities are found in foci of transport route-rail, water, road and air Oni and Okanlawon [4] . Therefore, this work investigates the ways of improving this road network in a bid to eliminate or reduce to the barest minimum, the bottlenecks generated by road use and the activities of miscreants on the road network.
Calabar, like other growing Cities have found itself at the brink of massive traffic explosion, hence bears on her ability to manage traffic. The case of Calabar Road-MMHW-Odukpni Road traffic jam or traffic snarl-up has worsened. The lack of maintenance and expansion of these roads is becoming evident by the day as commuters and other road users manoeuvre through narrow and poorly built roads or having to sleep on the road or spend 3 hours to 8 hours for a journey of 20 to 30 minutes. It is conventional that towns grow into cities in an ad-hoc manner, with usually no provision made towards scaling road capacities, eventually resulting into several bottleneck roads, which remain congested for extended periods of time. More so, Calabar has witnessed a geometric growth in her vehicular population resulting in the failure of traditional traffic management strategies.
According to Boddapaty [5] ; Box and Alroth [6] drivers often are not trained sufficiently to follow lane discipline. The impact of lane indiscipline, especially at road junctions, deteriorates the already overcrowded junction situation. It is easily observed that drivers frequently jump red lights or disobeyed traffic warders and ultimately block the intersection, causing further traffic congestion. These problems are compounded by the fact that traffic law enforcement is poor, thereby providing no incentive for drivers to follow the rules.
In Ali [7] like most cities and states in Nigeria, Cross River State does not have efficient mass transit system, forcing people to operate private vehicles. This problem is compounded by the social stigma, where people view operating a private vehicle as a sign of prosperity, while public transport is viewed as being used by the lower echelons of society.
Bunting [8] ; Chijioke and Ugwuanyi [9] traffic junctions are often unmanned, thereby allowing drivers to drive in a chaotic manner. Even if a junction is controlled by a cop or a traffic light, the traffic junctions are largely independent of any traffic management strategy, only optimizing the respective junction traffic flow, in the direction of maximum traffic build up. Furthermore, these approaches enhance traffic mismanagement in already congested roads, accelerating congestion collapse.
From Downs [10] a significant amount of investment is required to set up a traffic management infrastructure which can scale with increasing traffic. Such an infrastructure not only involves measuring and analyzing realtime traffic data but also focuses on enhancing congestion detection, solving real time congestion and forecasting congestion scenarios.
In Newman and Kenworthy [11] ; Olagunju [12] good road network provides access to social amenities, public facilities and socio economic activities. It provides the diffusion of new technology and techniques, increases production, reduce marketing cost, increase spatial interaction and increase link access to education and health facilities and also increases mobility and reduce isolation in other words Development and Urbanization.
Apart from the civil service and the educational system that has employed a large number of the work force in the old City of Calabar, the transportation system is also a huge employer of labor and hence, has served as the backbone of urban activities in the state. Eight Miles-Odukpani as a residential suburb with a growing population and diversified land-use activities needs her transportation system (majorly roads) to be updated or readjusted. This is because any lag between growing transportation demand and network capacity, results in traffic congestion. This further leads to economic losses and environmental pollution.
In the case of Calabar situation; there has been a deliberate inability to understand the factors causing problems and the lack of proper planning to improve the situation. To cope with the situation, it is important to ensure proper use of available facilities and the development of infrastructure through optimum utilization of available infrastructures and facilities and the development of infrastructure through optimum utilization of available infrastructure and resources. How much of this optimum utilization is based on informed analysis of traffic information?
It is important also to treat the case of touts (unofficial road traffic controllers) extorting money from commuters at Nasarawa Junction at eight miles. This singular act condones and encourages the flagrant abuse of traffic laws and use of available infrastructure. Aliogo [13] ; Bartone, et al. [14] the demand for a good road network is closely related to economic activities, land-use, population and its distribution. Its development involves huge amount of money and a substantial amount of time. From the foregoing, any decision regarding an improvement on a road network requires adequate amount of planning, which should be justified by efficient vehicular data analysis that ensures that the existing roads as they are, are utilized to their designed capacities.
There is also a near absent traffic management agency charged with the responsibility of advising and disseminating the collated traffic information.
MATERIALS AND METHODS

Analysis of Traffic Congestion in Calabar Road Network Intersections
Traffic congestion can be attributed to various ills ranging from infrastructure to social misbehavior, leading to disparity between transportation demand and supply. When economic activities lag behind the transportation system, it results in traffic congestion which has already become a part of urban road system. Such traffic congestion not only cause problems to urban transportation activities but also causes degradation to natural environment by increasing the magnitude and intensity of air pollution.
It may become a futile effort to eliminate completely traffic congestion from the transportation network, but minimizing traffic congestion is the real challenge for transportation/traffic engineers and other urban planners.
The methodology been developed is based on one parameter which is; traffic congestion. This parameter was computed for the study area and interpreted to determine the severity or otherwise of the current traffic situation in the study area and proffer ways of improving the situation. This may be in the form of advice to urban planners to help alleviate the traffic congestion problem from Calabar in Cross River state.
The procedures adopted include:
i.
Description of study area
ii.
Generation of data on vehicular count
iii.
Employment of various indices for quantifying the overall vehicular traffic volume within the study area.
Calabar is the capital city of Cross River State, the city is divided into Calabar Municipal and Calabar South. 
Traffic Volume Count
The method employed was that of a field team to record traffic volume on the prescribed record sheets. This is preferable as data which cannot be collected by mechanical counters are obtained. This includes; vehicle classification, turning movements and counts where loading conditions or number of occupants are required. This implies that physical counting (manual) is a good method as adopted by the researcher. It could include 5, 10, 15, or 30 minutes. This method is very commonly adopted due to specific advantages over other methods. Traffic volume counts are performed at major intersections and important links only in the period of peak flows as assessed by twelve-hour traffic volume count. The traffic volume is expressed as passenger car unit per hour (PCU/h).
Intersection Classification Count
The main objective of the Manual Traffic Counts was to obtained information on traffic volume and composition. Manual Classified Count was carried out for three days at all the intersections.
The idea of this count is to collate vehicular movement data within the study area that will give a good picture 
Ways to Quantify Congestion
The following congestion indexes were selected for the study and are described in the successive subheadings.
Even though a number of studies have been carried out by a number of researchers and professional organization to Thus, the procedure for measuring delay at an un-signalized intersection is as stated below. The method involves counting the number of standing vehicles (queue length) at 15-seconds intervals, which yields the total delay in terms of vehicle-hours using the following equation:
Where;
D=Total delay (Veh-hrs)
Li=Queue length observed in the interval ‗i' n=number of 15-second intervals in an hour (3600/15)
Queue Length
The equation below can be used to establish the relationship between average queue length and average delay. 
Delay and Capacity
This method can be proposed for field measurement of capacity and delay based on the following principles.
Queue length can be measured by counting the number of vehicles in a queue based on a certain time interval, say 15 or 30 seconds. At the same time, the number of vehicles departing from the stop line must also be counted. The average queue length and the hourly flow rate over the measurement period can then be calculated. Average total delay can be calculated using Equation (2.6). Using the models given in the 1994 HCM, capacity can then be 
Congestion Severity Index (CSI)
It is used by Federal Highway Administration Authority (FHA, USA) in reporting the results of system analyses using -Highway Performance Monitoring System‖ data. The CSI has units of roadway delay per million vehicle kilometre of travel. For the present study, the CSI would be the ratio of the average total delay experienced to the traffic queue length at the instant in travel, and then the equation of CSI would stand as follows:
It indicates the loss of Vehicle-hour per Thousand Vehicle-Kilometre travel.
Traffic Growth Rate
Traffic growth rates would be determined by comparing traffic data collected at the same locations in two different years (i.e. in the past year and the current year). In the case of Sekondi-Takoradi Metropolis, the last data 
Mobility Level
Sometimes the mobility level of an individual link is measured by volume-capacity ratio.
Such type of measure is proposed by Houston-Galveston Council of Traffic Modelling which is shown in Table 2 .1. This type of measure divides the roadway lengths of the network into a number of classes, expressed as a percentage of total lengths according to mobility levels.
RESULTS AND DISCUSSIONS
Traffic in the study area was surveyed for three days each at the different intersection where traffic data were collected.
The result of the data obtained was summarized into tables and graphs to clarify the road traffic pattern obtainable in the study area. The analysis of the results of the field studies has been presented.
Intersection Classification Counts
Data for the Classification Counts were collated and analyzed to obtain traffic flow characteristics, variation factors, hourly distribution factors, traffic composition and traffic growth rates.
Traffic Flow Characteristics
The results from Table 3 From Table 3 .2, the Odukpani Junction -Tinapa Junction (1) 
Variation Factors at the Intersection Classification Count in Calabar Metropolis
It was obtained from the 12-day, 24 hour classified count carried out in this study; Average of 24-hour daily traffic was calculated using Microsoft Excel Spread sheet. The total average 24-hour traffic for each Junction/Intersection was divided by the average total 12-hour count to obtain the variation factor (VF) for the various Junctions. The Table 3 .3 shows the variation factors obtained at the various junctions used in this study. 
